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( <?xml version="1.0" encoding="Shift-JIS” 2>
- <KEYWORDS>
- <DOCUMENT ID="1">
<USER ID="1">Document Manager</USER)>
<USER ID="2">DMS</USER>
</DOCUMENT>
- <DOCUMENT ID="2">
FIG. 4 < <USER ID="1">Document Manager</USER)
<USER ID="2">DMS</USER>
</DOCUMENT>
- <DOCUMENT ID="3">
<USER ID="1">Document Manager</USER)
<USER ID="2">DMS</USER)>
</DOCUMENT>
- <DOCUMENT ID="4")
{USER ID="1">Document Manager</USER)
<USER ID="2">DMS Web</USER>
</DOCUMENT>
- <DOCUMENT ID="5">
<USER ID="2">DMS</USER>
<{/DOCUMENT>
- <DOCUMENT ID="6">
<USER ID="2">Gateway</USER>
<{/DOCUMENT>
- <DOCUMENT ID="7"
<USER ID="3">Document Manager</USER>
<{/DOCUMENT>
\_ {/KEYWORDS>
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<{?xml version="1.0" encoding="Shift-JIS” ?>
- <KEYWORDS>
- <DOCUMENT ID="1">
<USER ID="1">Document Manager<{/USER>
<USER ID="2">DMS<{/USER>
</DOCUMENT>
- {DOCUMENT ID="2">
<USER ID="1">Document Manager{/USER>
<USER ID="2">DMS</USER>
{/DOCUMENT>
- {DOCUMENT ID="3">
<USER ID="1">Document Manager</USER>
<USER ID="2">DMS</USER>
<{/DOCUMENT>
- {DOCUMENT ID="4">
<USER ID="1">Document Manager<{/USER>
<USER ID="2">DMS Web</USER>
{/DOCUMENT>
</KEYWORDS>
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FIG. 6
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DOCUMENT MANAGEMENT SYSTEM AND
DOCUMENT MANAGEMENT METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a document management
system and method thereof for retrieving a related document.

2. Description of the Related Art

Recently, a document management system (a document
browsing system) which can retrieve a related document has
been proposed.

For example, in the document browsing system described
in Japanese Patent Laid-Open No. 10-269237, a keyword is
extracted from a browsed document, by referring to keyword
information registered beforehand, accordingto a field, a user
etc., and the related document is retrieved using the extracted
keyword.

However, in the above-described document browsing sys-
tem, a user keyword must be defined beforchand for every
user. Therefore, in Japanese Patent Laid-Open No.
10-269237, it is necessary to spend time and effort registering
a user’s keyword in advance.

In addition, since the keyword information is exclusive to
each user, there is the limitation that keyword information is
unsharable among different users. Also, since the retrieval of
the related document is performed for all documents stored in
a document database, retrieval of the related document is not
efficient. Since the keyword information for every user is
stored by the relational database, there is a problem that, when
information related to a user is added, a table or a column
must be added for the database and a system which accesses
it must be modified.

SUMMARY OF THE INVENTION

In view of the above problems in the conventional art, the
present invention is directed to providing a document man-
agement system and method which can efficiently retrieve a
related document.

In accordance with an aspect of the present invention, a
document management system for retrieving desired docu-
ment information from a storage unit which correlates and
stores user information, keyword information set for every
user, and document information, the document management
system includes a first retrieval unit configured to retrieve
document information from the storage unit using a first
retrieval condition, a specifying unit configured to specify the
user information, and a second retrieval unit configured to
determine a second retrieval condition in accordance with a
retrieval result of the first retrieval unit and the user informa-
tion specified by the specifying unit and to retrieve document
information from the storage unit using the second retrieval
condition.

In accordance with another aspect of the present invention,
a document management method for retrieving desired docu-
ment information from a storage unit which correlates and
stores user information, keyword information set for every
user, and document information, the document management
method includes a first retrieving step of retrieving document
information from the storage unit using a first retrieval con-
dition, a specifying step of specifying the user information,
and a second retrieving step of determining a second retrieval
condition in accordance with a retrieval result of the first
retrieving step and the user information specified in the speci-
fying step and retrieving document information from the
storage unit using the second retrieval condition.
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Further features and aspects of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 is an exemplary block diagram of a document man-
agement system in an embodiment of the present invention.

FIG. 2 illustrates an example of storing a keyword for every
user in a third embodiment of the present invention.

FIG. 3 illustrates an example of storing a keyword for every
user in a fourth embodiment of the present invention.

FIG. 4illustrates an example of storing a keyword for every
user by a structured document in a first embodiment of the
present invention.

FIG. 5 illustrates an example of a result of retrieval by a
keyword in the first embodiment of the present invention.

FIG. 6 is a flowchart illustrating an exemplary retrieval
processing of a related document in the first embodiment of
the present invention.

FIG. 7 is a flowchart illustrating an exemplary retrieval
processing of a related document in a second embodiment of
the present invention.

FIG. 8 illustrates an example of division of a document set
in the second embodiment of the present invention.

FIG. 9 illustrates a system configuration of the document
management system in an embodiment of the present inven-
tion.

FIG. 10 is a flowchart illustrating an exemplary retrieval
processing performed by using a keyword of a specified user
in an embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

Exemplary embodiments of the invention are described in
detail below with reference to the accompanying drawings.
The relative layout of constitute elements exemplified in the
embodiments should appropriately be changed in accordance
with the arrangement and conditions of the apparatus to
which the present invention is applied. The present invention
is not limited to these illustrative embodiments.

First Embodiment

FIG. 1 is an exemplary block diagram of a document man-
agement system in an embodiment of the present invention. A
document management system 1000 in this embodiment is
realized by software which operates on a system which com-
prises a general-purpose computer. A user interface unit 1001
inputs a user’s operation. The document management system
1000 receives the user’s operation via the user interface unit
1001, and sends the user’s operation to a document manage-
ment controller 1002. The document management controller
1002 transmits the operation request corresponding to the
user’s operation to a database controller 1003, in cases where
the user’s operation is received.

The database controller 1003 controls a database according
to the operation request. For example, in cases where the
operation request is a storing request of a document, the
document is stored in a document storage unit 1004, and
document information with respect to the document is stored
in a document information storage unit 1005. In cases where
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it is a document acquisition request, the document is acquired
from the document storage unit 1004, and the document
information is acquired from the document information stor-
age unit 1005.

In the document storage unit 1004, the document data itself
is stored. In the document information storage unit 1005,
information relevant to each document data is stored.

FIG. 9 illustrates a system configuration of the document
management system of FIG. 1. A document management
server 901 is connected with client terminals 902 to 904 viaa
network 905, such as LAN or the Internet. In the system
configuration of FIG. 9, the user interface unit 1001 is in the
client terminal. The document management control unit 1002
and the database controller 1003 are in the document man-
agement server 901. The document storage unit 1004 and the
document information storage unit 1005 are in a database
906. The document management control unit 1002 receives
the operation request corresponding to the user’s operation
from client terminal 902, 903 or 904 via the network 905. The
document management controller 1002 sends the operation
request corresponding to the user’s operation to the database
controller 1003. The present invention is not limited to the
system configuration illustrated in FIG. 9. Any system con-
figuration that would enable practice of the present invention
is applicable. For example, although database 906, which as
described above includes the document storage unit 1004 and
the document information storage unit 1005 is connected to
the document management server 901, it may be connected to
a file server (not shown) on network 905.

Retrieval-by-Keyword Processing Using User Identification
(D)

The flow of'the retrieval-by-keyword processing according
to the first embodiment of the present invention is described
below.

The processing associated with setting up the keyword for
adocument is described below. First, each user inputs and sets
up a keyword for every document by using the user interface
unit 1001. The user interface unit 1001 transmits information
associated with the operation performed by the user and auser
ID for identifying the user to the document management
controller 1002. The document management controller 1002
determines the operation request based on the received infor-
mation of the user’s operation. In cases where the operation
request is a keyword setting request, the document informa-
tion storage unit 1005 stores the user 1D, the keyword, and a
document ID for identifying the document via the database
controller 1003. The user ID, the keyword, and the document
1D are correlated with one another and stored in the document
information storage unit 1005.

FIG. 4 illustrates an example of storing the keyword for
every user in the document information storage 1005 via a
structured document. The structured document includes a
structure divided by the document ID. The structure divided
by the document 1D is further divided by the user ID. The
keyword is stored in a structure divided by the user ID. The
keyword can be stored by one structured document file, with-
out having to modify the database structure, even if the num-
ber of users increases. Since the keyword is stored for every
user as described above, a document can be retrieved by not
only using the keyword set by the operator, but also by using
the keyword set by other users specified based on the opera-
tor’s designation.

The retrieval processing performed by using a keyword of
a specified user is illustrated using FIG. 10. In step S101, a
user is specified by specifying a user ID, which is used in the
retrieval-by-keyword processing. Next, in step S102, the key-
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4

word used for the retrieval of a document is inputted by the
operator. In step S103, the retrieval processing is performed
using the user ID specified in step S101 and the keyword
inputted in step S102.

An example of the retrieval processing using a keyword of
a specified user will now be described. As shown in FIG. 4,
keywords “Document Manager,” “DMS,” “DMS Web,” and
“Gateway” are associated with a user ID (i.e., “USER ID”)
are stored in correlation to a document 1D (i.e., “DOCU-
MENT ID”). FIG. 5 depicts an example of a retrieval result
where the specified user ID is “1”, the associated document is
retrieved using the keyword “Document Manager” which
was set by the user with the user ID value of “1”. The system
of the present embodiment is arranged as follows. In step
S101, if the operator does not designate the user 1D for speci-
fying the user, a document is automatically retrieved using the
keyword associated with the user ID of the operator. On the
other hand, in step S101, if the operator designates the speci-
fied user ID, a document is retrieved using the keyword asso-
ciated the specified user ID designated by the operator. Fur-
thermore, the system of the present invention allows for
specifying a plurality of user IDs and retrieval of a document
based on the plurality of specified user 1Ds.

Thus, according to the present embodiment, a document
can be retrieved using a keyword set by specified users.

Related Document Retrieval Processing

In another embodiment of the present invention, a related
document can be retrieved by specifying the user ID of
another user after a first retrieval processing (e.g. the
retrieval-by-keyword using an user ID and a keyword
described above) is executed.

The flow associated with the retrieval process for retrieving
arelated document is depicted in FIG. 6. First, in step S6001,
in cases where the user inputs an additional retrieval request
after the first retrieval processing (e.g. FIG. 10) is executed
(i.e., after displaying the first retrieval result based on the
structured document of the retrieval result of FIG. 5), it is
determined whether the additional retrieval request is a
retrieval request of the related document.

Ifthe additional retrieval request is not a retrieval request of
the related document, the processing proceeds to step S6007.
In step S6007, a new retrieval process, as described above
with respect to FIG. 10, is initiated.

If the additional retrieval request is the retrieval request of
the related document, the processing proceeds to step S6002.
In step S6002, the first retrieval result (e.g. retrieval result
obtained by the keyword “Document Manager” set by the
specified user ID “1” as shown in FIG. 5) is retrieved.

Next, in step S6003, the user ID (e.g. user ID “2”") used as
an index at the time of retrieving the related document is
obtained.

In step S6004, new keyword for retrieving the related docu-
ment is obtained based on the first retrieval result obtained in
step S6002 and the user ID obtained in step S6003. The
obtained keyword is, from keywords contained in the first
retrieval result obtained in step S6002, the keyword most
frequently set by the user ID obtained in step S6003. How-
ever, the keyword obtained in step S6004 is not limited to the
most frequently set keyword. For example, the obtained key-
word can be at least one keyword that is set in a ratio more
than a predetermined ratio for the documents of the first
retrieval result. Or, the obtained keyword may be based on a
ranking system, where the keyword is assigned a ranking
higher than a predetermined ranking.

Next, in step S6005, the related document is retrieved,
using the keyword obtained in step S6004, from the struc-
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tured document (shown in FIG. 4) stored in the document
information storage unit 1005.

For example, after the first retrieval result based on the
keyword “Document Manager” of the user ID “1” is dis-
played, user ID “2” is specified (in step S6003) in response to
the retrieval request of the related document relevant to the
first retrieval result. In this case, since the most frequently set
keyword by the user ID “2” in FIG. 5 is “DMS?”, the retrieval-
by-keyword of the structured document of FIG. 4 is per-
formed using the keyword “DMS” of the user ID “2.” The
document IDs “1,” “2,” “3.” and “5” are extracted by the
above-described retrieval processing, the difference of this
result and the result of FIG. 5 is taken, and the document 1D
“5” is displayed as the related document.

Thus, using the document management system in the
present embodiment, a user can retrieve, by specifying other
user as the index, the related document which was not
included when the first retrieval-by-keyword processing was
performed using the keyword set by a certain user. When
retrieving the related document, a plurality of users may be
specified as the index.

In the first embodiment, since the keyword information for
every user is stored with the structured document, even if the
number of users fluctuates, it is not necessary to significantly
modify the database and the system which accesses the data-
base.

Second Embodiment

In the related document retrieval processing of the first
embodiment, after specifying the index user (user ID used as
index for the related document retrieval processing) in step
S6003, the retrieval of the related document was performed
from the entire structured document of FIG. 4 in step S6005.
However, the related document may also be retrieved after
removing the document of the retrieval result (shown in FIG.
5) from the structured document of FIG. 4. This process is
described below with respect to FIG. 7.

First, in step S7001, the first retrieval-by-keyword is per-
formed by specifying a user ID and a keyword. For example,
the retrieval-by-keyword is performed using user ID “1” and
keyword “Document Manager”. This retrieval process is the
same as the process flow described above with respect to FIG.
10.

Next, in step S7002, the original document set (shown in
FIG. 4) is divided into the document set contained in the first
retrieval result (shown in FIG. 5) of step S7001, and the
document set which is not contained in the first retrieval result
of step S7001. FIG. 8 illustrates the example of dividing the
original document set into the document set contained in the
first retrieval result and the document set that is not contained
in the retrieval result. More specially, FIG. 8 illustrates the
example of division where the document set of FIG. 4 is
retrieved using the keyword “Document Manager” and the
user ID “17.

Turning back to FIG. 7, in step S7003, when the index user
(user ID used as index for the related document retrieval
processing) (the user ID="2") is designated by the operator,
new keyword used for the related document retrieval process
is specified based on the document set contained in the first
retrieval result, and then the related document is retrieved
from the document set which is not contained in the first
retrieval result. In the present example; after obtaining, from
the retrieval result of FIG. 5 (=the upper right section of FIG.
8), the keyword “DMS” which the index user (user ID used as
index for the related document retrieval processing) (user
1D="2"") set most frequently, the related document is retrieved
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6

from the document set depicted in the lower right section of
FIG. 8 by using the obtained keyword.

According to the second embodiment, since the related
document can be retrieved from a smaller document set,
retrieval of the related document can be accomplished more
efficiently.

As explained above, according to the present embodiment,
the retrieval-by-keyword and the related document retrieval
can be efficiently performed using the keyword which a dif-
ferent user(s) set.

In cases where the related document is retrieved, the user
does not need to separately define a related term. Since the
keyword set by different users can be used for retrieval, the
user can also retrieve a document which failed to attach a
keyword.

In the second embodiment, since the keyword information
for every user is stored with the structured document, even if
the number of users fluctuates, it is not necessary to signifi-
cantly modify the database and the system which accesses the
database. It is also not necessary to significantly modify the
structure of a structured document.

In the second embodiment, since the retrieval of the related
document is performed after the document set is divided
using the retrieval result of the retrieval-by-keyword, unnec-
essary retrieval can be prevented.

Third Embodiment

In the above-described embodiments, keyword manage-
ment of the document information storage unit 1005 was
performed using the structured document as shown in F1G. 4.
In the present embodiment, keyword management of the
document information storage unit 1005 is performed using a
table. More specifically, the document information storage
unit 105 is configured to store the keyword information set
according to each user for each document in a table format,
wherein there is one table per user. For example, as shown in
FIG. 2, a table is prepared for every user and the keyword for
every user is stored by adding the keyword to the correspond-
ing user table.

Fourth Embodiment

In the above-described embodiments, keyword manage-
ment of the document information storage unit 1005 was
performed using the structured document as shown in FIG. 4
or by using a table for each user as shown in FIG. 2. In the
present embodiment, keyword management of the document
information storage unit 1005 is also performed using a table.
However, unlike the previous embodiment, in the present
embodiment, one table containing all the users is used instead
of individual tables for each user. For example, as shown in
FIG. 3, acolumn s prepared for every user and every keyword
associated with a particular user. Additional columns are
added whenever the number of users and/or associated key-
words increases.

Other Embodiments

The present invention can be applied to an apparatus con-
sisting of a single device or to system including a plurality of
devices.

Furthermore, the invention can be implemented by supply-
ing a software program, which implements the functions of
the foregoing embodiments, directly or indirectly to a system
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or apparatus, reading the supplied program code with a com-
puter of the system or apparatus, and then executing the
program code.

In this case, so long as the system or apparatus has the
functions of the program, the program may be executed in any
form, such as object code, a program executed by an inter-
preter, or script data supplied to an operating system (OS).

Example of storage media that can be used for supplying
the program include a floppy disk, a hard disk, an optical disk,
a magneto-optical disk, a CD-ROM (compact disk-ROM), a
CD-R (CD-recordable), a CD-RW (CD-rewritable), a mag-
netic tape, a non-volatile type memory card, a ROM, a DVD
(digital versatile disk, e.g., a DVD-ROM and a DVD-R), and
a Blu-ray Disc.

As for the method of supplying the program, a client com-
puter can be connected to a website on the Internet using a
browser of the client computer, and the computer program of
the present invention or an automatically-installable com-
pressed file of the program can be downloaded to a recording
medium such as a hard disk. Further, the program of the
present invention can be supplied by dividing the program
code constituting the program into a plurality of files and
downloading the files from different websites. In other words,
a WWW (World Wide Web) server may download, to mul-
tiple users, the program files that implement the functions of
the present invention by computer.

It is also possible to encrypt and store the program of the
present invention on a storage medium such as a CD-ROM,
distribute the storage medium to users, allow users who meet
certain requirements to download decryption key information
from a website via the Internet, and allow these users to
decrypt the encrypted program by using the key information
to install the program in the user computer. In addition to the
cases where the aforementioned functions according to the
embodiments are implemented by executing the read pro-
gram by computer and an operating system or the like running
on the computer may perform all or a part of the actual
processing so that the functions of the foregoing embodi-
ments can be implemented by this processing. After the pro-
gram is read from the storage medium it can be written to a
function expansion board inserted into the computer or to a
memory provided in a function expansion unit connected to
the computer. A central processing unit (CPU) or the like
mounted on the function expansion board or function expan-
sion unit performs all or a part of the actual processing so that
the functions of the foregoing embodiments can be imple-
mented by this processing.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2004-366008, filed Dec. 17, 2004, which is
hereby incorporated by reference herein.

What is claimed is:

1. A document management system for retrieving docu-
ment information from a storage unit which correlates and
stores user information, a first keyword set by a first user, a
second keyword set by a second user, and document informa-
tion, wherein the document management system is imple-
mented by executing a computer-executable process stored in
a computer-readable storage medium by at least one com-
puter, the document management system comprising:

a first retrieval unit configured to retrieve document infor-

mation from the storage unit based on a first retrieval
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condition including a keyword input by an operator and
the user information of the first user,

wherein the document information retrieved by the first
retrieval unit correlates with the first keyword set by the
first user and the user information of the first user, the
first keyword including the keyword input by the opera-
tor;

a specifying unit configured to specify the second user
designated by the operator after the first retrieval unit
retrieves the document information based on the first
retrieval condition, wherein the second user is different
from the first user; and

a second retrieval unit configured to determine the second
keyword in accordance with a keyword of a ranking
higher than a predetermined ranking in keywords which
are correlated with the document information retrieved
by the first retrieval unit and which are set by the second
user specified by the specifying unit, and to retrieve
another document information from the storage unit
based on a second retrieval condition including the
determined second keyword and the user information of
the second user,

wherein the another document information retrieved by the
second retrieval unit correlates with the determined sec-
ond keyword set by the second user and the user infor-
mation of the second user.

2. A document management system according to claim 1,
wherein the second retrieval unit retrieves the another docu-
ment information correlated with the second keyword set by
the second user from the document information after remov-
ing the document information of the retrieval result of the first
retrieval unit from the document information stored in the
storage unit.

3. A document management system according to claim 1,
wherein the storage unit is configured to store the first key-
word set by the first user and the second keyword set by the
second user for each document in a structured document
format.

4. A document management system according to claim 1,
wherein the storage unit is configured to store the first key-
word set by the first user and the second keyword set by the
second user for each document in a table format, wherein
there is one table per user.

5. A document management system according to claim 1,
wherein the storage unit is configured to store the first key-
word set by the user and the second keyword set by the second
user for each document in a table format, wherein a single
table is used for all users.

6. A document management system according to claim 1,
further comprising:

a keyword setting unit configured to set a keyword for each

document information for every user; and

a storage controller configured to control the storage unit to
correlate and store the keyword set by the keyword set-
ting unit, the user information, and the document infor-
mation.

7. A document management method for retrieving docu-
ment information from a storage unit which correlates and
stores user information, a first keyword set by a first user, a
second keyword set by a second user, and document informa-
tion, the document management method comprising:

retrieving, at a first retrieving unit, document information
from the storage unit based on a first retrieval condition
including a keyword input by an operator and user infor-
mation of the first user,

wherein the document information retrieved by the first
retrieval unit correlates with the first keyword set by the
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first user and the user information of the first user, the
first keyword including the keyword input by the opera-
tor;

specitying the second user designated by the operator after
the document information is retrieved based on the first
retrieval condition in the first retrieval step, wherein the
second user is different from the first user; and

determining the second keyword in accordance with a key-
word of a ranking higher than a predetermined ranking
in keywords which are correlated with the document
information retrieved by the first retrieval unit and which
are set by the second user; and

retrieving, at a second retrieving unit, another document
information from the storage unit based on a second

10

retrieval condition including the determined second key-
word and the user information of the second user.

8. A document management method according to claim 7,
wherein the second retrieving step retrieves the document
information correlated with the second keyword set by the
second user, from the document information after removing
the document information of the retrieval result of the first
retrieving step from the document information stored in the
storage unit.

9. A computer-readable storage medium for storing a com-
puter-executable process, the computer-executable process
causing a computer to perform the document management
method according to claim 7.

#* #* #* #* #*



